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Abstract

Background : Unplanned deliveries before
elective repeat cesarean section (ERCS) were
common obstetric problems associated with
both maternal and neonatal morbidities.
Objective: To study the incidence and risk
factors related to unplanned deliveries in
pregnant women with a schedule of elective
repeat cesarean section (ERCS)

Materials and Methods: Six hundred and one
pregnant women with a schedule of ERCS at
Prapokklao Hospital from January 1%, 2014 to
March 31%, 2016 were recruited. Incidence of
unplanned deliveries was investigated.
Demographic and obstetric characteristics
were compared between unplanned and
scheduled delivery group. Proportion
difference and relative risk were analyzed by
using chi-square test and generalized linear
model.

Results: Incidence of unplanned deliveries

was 52.9 %. Pregnant women with parity >2,

the number of prior cesarean sections >2,
history of preterm birth, history of fetal low birth
weight, the number of antenatal care visits <4
or pregnancy-associated hypertension
experienced more unplanned deliveries
significantly. Pregnant women with the
number of antenatal care visits <4 had 1.7
times more risk of unplanned deliveries (95 %
Cl 1.04-2.80, p=0.035), whereas women with
history of preterm birth had 1.5 times more risk
(95% CI 0.87-2.69, p=0.144).
Conclusions: Unplanned deliveries in
pregnant women scheduled for ERCS beyond
39 weeks of gestation occurred about a half.
By using multivariate analysis, the number of
antenatal care visits <4 was considered to be
a prognostic factor related to unplanned
deliveries.

Key words: elective repeat cesarean section
(ERCS), prior cesarean section, unplanned

deliveries, risk of unplanned deliveries
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Introduction

History of prior cesarean section is one
of the most common indications for cesarean
section procedure.” The number of vaginal
births after cesarean deliveries (VBAC) had
decreased over the past decade because of
high complication rate. These morbidities
included uterine rupture, need of blood
transfusion, odds of emergency cesarean
section, and neonatal asphyxia.** The
incidence of uterine rupture relating to failed
trial of labor was 1.3% compared to 0.4% in
repeat cesarean section group.5

Gestational age at the time of operation
also affected pregnancy outcomes. Deliveries
before 39 weeks of gestation were associated
with neonatal respiratory morbidities.®"°
Neonatal death and respiratory distress were
15.3% at 37 weeks of gestation deliveries
compared to 8.0% at 39 weeks of gestation
deliveries.’

Elective repeat cesarean section (ERCS)
beyond 39 weeks of gestation is a current
practice in Prapokklao Hospital: a tertiary
hospital in eastern Thailand. However,
advanced gestational age might result in a
number of unplanned deliveries.” *"

Unplanned deliveries before ERCS were
associated with both maternal and neonatal
morbidities including postpartum hemorrhage,
admission to neonatal intensive care unit and
prolonged neonatal hospitalization.” ™*'° In low

risk pregnancy, rate of unplanned deliveries

before the scheduled date at tertiary centers
in New South Wales, Australia was 14.3%."°
Asian-born, teenage pregnancy, smoking,
history of multiple cesarean sections and
preterm birth may relate to these unplanned

deliveries." '* '

History of spontaneous
preterm birth had the highest relative risk
among variables (RR 4.12, 95% CI 3.38-5.03).

The impact of unplanned deliveries
before ERCS had increased as a result of high
global rate of cesarean section procedure.
There was no current data overviewing the
incidence, especially in Asian population. The
number of unplanned deliveries before ERCS
at Prapokklao Hospital and their related risk

factors were explored as the aim of this study.

Objective
The study was aimed to demonstrate
the incidence and risk factors related to
unplanned deliveries in pregnant women with
a schedule of elective repeat cesarean section

(ERCS) beyond 39 weeks of gestation.

Materials and Methods

The study protocol was approved by
Chanthaburi Ethics Committee (CTIREC). A
retrospective study was conducted at Prapok-
klao Hospital, Thailand. There were 1,210
medical records of pregnant women with
history of prior cesarean section delivered
between January 1%, 2014 and March 31%,

2016. The exclusion criteria were pregnancies



58

g = J Aaa Y
NIMTHUINTANH UNNIAIAATAAUN Iremennansgilomna

14 35 avui 1 w.9. - 1.0, 2561

with no schedule of ERCS, scheduled ERCS
before 39 weeks of gestation, multifetal
pregnancies, placenta previa and non-Asian
population.

Sample size calculation was based on
proportion comparison between two groups
following history of preterm birth. Pregnant
women with history of spontaneous preterm
birth resulting in unplanned delivery and
scheduled delivery were 6.9% and 1.9%
respectively.” With 5% maximum allowable
error and 80% power, the least number which
demonstrated an association was 260 preg-
nancies in each group.

Index variables were the outcome of
delivery and gestational age. Deliveries before
the scheduled date of ERCS regardless of
cause and route of delivery considered to be
unplanned delivery outcome. Gestational age
was calculated from the first day of the last
normal menstrual period or from ultrasonog-
raphy when there was a discrepancy according
to redating criteria."”'® Demographic and ob-
stetric characteristics were collected from
operation schedule book, labor room record
and inpatient medical chart.

Demographic variables included
maternal age, race, residency, education and
smoking. Obstetric characteristics included
parity, the number of prior cesarean sections,
the number of antenatal care visits,

gestational age at first antenatal care visit,

prepregnancy body mass index and fetal
presentation at delivery. History of preterm
birth, fetal low birth weight, fetal macrosomia,
mutifetal pregnancy, fetal stillbirth and abortion
were gathered. Chronic hypertension, diabetes
mellitus and other medical conditions of
pregnant women were concerned. Obstetric
complications included pregnancy-associated
hypertension, fetal-growth disorders and
chorioamnionitis were also investigated.
Each variable was classified and
reported in number with percentage.
Chi-square test was used to demonstrate
proportion difference between groups. Relative
risk and 95% confidence interval were
calculated by using generalized linear
regression model. Type | error was defined as
5% to consider statistical significance. The

power of this study was 80%.

Results

There were 1,210 pregnant women with
history of prior cesarean section during the
study period. Of these, 15.3% (n=185) had no
schedule of ERCS, 33.1% (n=401) had
scheduled ERCS before 39 weeks of gestation,
0.7% (n=8) had multifetal pregnancy, 0.9%
(n =11) had placenta previa, and 0.3% (n=4)
were non-Asian population. There were 601
deliveries that matched the criteria. Unplanned
deliveries was 52.9% (n=318) in the authors’
study. (Fig. 1).
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601 pregnant women with history of prior cesarean section

¥
283 (47.1 %) deliveries at
the schedule date of ERCS

comparing demographic and
obstetric characteristics

1

318 (52.9 %) unplanned
deliveries before ERCS

between groups

Fig. 1 Study flow diagram

Within unplanned deliveries group, most
(82.1%, n=261) had labor progression without
ruptured membranes or specified conditions.
The occurrences of ruptured membranes,
distressed fetus and uncontrolled hypertension
were 13.8% (n=44), 2.8% (n=9) and 1.3%
(n=4) respectively. Concerning about
gestational age at the time of unplanned
deliveries, there were 11.3% (n=36) before 37
weeks of gestation, 23.3% (n=74) at 37-37"°
weeks of gestation, 41.5% (n=132) at 38-38"
weeks of gestation and 23.9% (n=76) beyond
39 weeks of gestation.

Nearly 7% (n=22) of unplanned
deliveries were referred during intrapartum
period. Out-of-hours deliveries were 61%
(n=194) and vaginal delivery (VBAC) was 3%

(n=10). There were 2 neonates (0.6%)
admitted to neonatal intensive care unit due
to neonatal asphyxiation. Use of general
anesthesia, immediate postpartum
hemorrhage >1000 ml, need of blood
transfusion and neonatal low birth weight had
also increased in unplanned deliveries group.
There were no significant demographic
characteristics related to unplanned deliveries
(Table 1). Pregnant women with parity >2, the
number of prior cesarean sections >2, history
of preterm birth, history of fetal low birth weight,
number of antenatal care visits <4 or
pregnancy-associated hypertension
experienced more unplanned deliveries

significantly. (Table 2).
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Table 1 Demographic characteristics of study population

Characteristics Unplanned deliveries Success deliveries at scheduled date p-value
before ERCS (n = 318) of ERCS (n = 283)
Age (year) 0.759
<20 14 (4.4) 12 (4.2)
20-<35 227 (71.4) 195 (68.9)
>35 77 (24.2) 76 (28.9)
Race 0.425
Thai 302 (95.0) 273 (96.5)
Foreign 16 (5.0) 10 (3.5)
Residency 0.083
Urban Chanthaburi 91 (28.6) 85 (30.0)
Rural Chanthaburi 196 (61.6) 184 (65.0)
Other province 31 (9.8) 14 (5.0)
Education 0.134
Elementary school 68 (21.4) 53 (18.7)
Secondary/ occupational school 159 (50.0) 159 (56.2)
Graduate degree 66 (20.7) 60 (21.2)
Not specified 25 (7.9) 11 (3.9)
Smoking 2 (0.6) 0 (0.0) 0.280
ERCS, elective repeat cesarean section
Table 2 Obstetric characteristics of study population
Characteristics Unplanned deliveries before Success deliveries at scheduled  p-value
ERCS (n = 318) date of ERCS (n = 283)
Parity 0.007
1 257 (80.8) 250 (88.3)
>2 61 (19.2) 33 (1.7)
Number of prior cesarean sections 0.044
1 283 (89.0) 264 (93.3)
>2 35 (11.0) 19 (6.7)
History of preterm birth 19 (6.0) 3(1.1) 0.001
History of fetal low birth weight 28 (8.8) 14 (4.9) 0.044
History of fetal macrosomia 8 (2.5) 7 (2.5) 0.592
History of multifetal pregnancy 3(0.9) 1(0.3) 0.626
History of fetal stillbirth 2 (0.6) 0 (0.0) 0.501
History of abortion 61 (10.2) 49 (17.3) 0.598
Number of antenatal care visits < 0.001
<4 17 (5.4) 1(0.4)
>4 301 (94.6) 282 (99.6)
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Table 2 Obstetric characteristics of study population

Characteristics Unplanned deliveries before Success deliveries at scheduled  p-value
ERCS (n = 318) date of ERCS (n = 283)
GA at first antenatal care visit 0.806
<12 weeks 148 (46.5) 135 (47.7)
>12 weeks 170 (53.5) 148 (52.3)
Prepregnancy BMI (kg/m’) 0.520
<18.5 28 (8.8) 29 (10.2)
18.5-24.9 195 (61.3) 159 (56.2)
25.0-29.9 68 (21.4) 63 (22.3)
>30.0 27 (8.5) 32 (11.3)
Presentation of fetus at delivery 0.065
Vertex 300 (94.3) 275 (97.2)
Non-vertex 18 (5.7) 8 (2.8)
Maternal medical conditions
Chronic hypertension 7(22) 4 (1.4) 0.553
Diabetes mellitus 33 (10.4) 28 (9.9) 0.893
Thyrotoxicosis 1(0.3) 2(0.7) 0.604
Hypothyroidism 1(0.3) 2(0.7) 0.604
Obstructive lung diseases 1(0.3) 3(1.1) 0.347
Obstetric complications
Pregnancy-associated hypertension 18 (5.7) 5(1.8) 0.010
Fetal-growth disorders 1(0.3) 0 (0.0) 0.529
Chorioamnionitis 1(0.3) 0 (0.0) 0.529

ERCS, elective repeat cesarean section; GA, gestational age; BMI, body mass index

The regression analysis of six variables
was presented (Table 3). By using univariate
analysis, pregnancies with the number of
antenatal care visits <4 and history of preterm
birth had 1.8 times more risk (RR 1.83, 95%
Cl11.12-2.99, p=0.015) and 1.7 times more risk

of unplanned deliveries (RR 1.67, 95% CI
1.05-2.66, p=0.030) respectively. The number
of antenatal care visits <4 was considered to
be significant risk factors by using multivariate
analysis (RR 1.71, 95% CI 1.04-2.80, p=0.035).

Table 3. Risk factors related to unplanned deliveries before elective repeat cesarean section

Factors crude RR 95% ClI p-value adjusted RR  95% CI p-value
Parity >2 1.28 0.97-1.69 0.083 1.18 0.78-1.78 0.438
Number of cesarean sections >2 1.25 0.88-1.78 0.208 1.06 0.63-1.76 0.834
History of preterm birth 1.67 1.05-2.66 0.030 1.53 0.87-2.69 0.144
History of fetal low birth weight 1.29 0.87-1.89 0.205 0.99 0.61-1.58 0.956
Number of antenatal care visits <4 1.83 1.12-2.99 0.015 1.71 1.04-2.80 0.035
Pregnancy-associated hypertension 1.51 0.94-2.43 0.091 1.51 0.94-2.42 0.092

RR, relative risk; Cl, confidence interval
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Discussion

The number of unplanned deliveries
before ERCS was underestimated. About one
fourth of these unplanned deliveries were at
38-38+6 weeks of gestation. Spontaneous
onset of labor without other specified conditions
was a major cause of the deliveries.

The incidence of unplanned deliveries
in the authors’ study was much higher than
the previous Australian study, but it was close
to one from Southeast Asian."” "® Phaloprakarn,
et al. reported 55.1% of unplanned deliveries
scheduled for cesarean section beyond 37
weeks of gestation. This may support the
theory about a difference of genetic variation
in the time of fetal maturation in utero between
white and Asian."®

The number of antenatal care visits <4
and history of preterm birth were independent
risk factors related to unplanned deliveries in
pregnancies with history of prior cesarean
section. Physicians may discuss this informa-
tion with pregnant women, and also consider
earlier time of operation and intensive
monitoring.

Prenatal care helps identify pregnancy
risk and support medical coordination of
patients. This results in an improvement of
peripartum outcome and maternal well-being
throughout pregnancy. World Health Organiza-
tion recommends a minimum of four antenatal
visits and one first trimester visit for certain risk

screening.”’ As expected, pregnancy with the

number of antenatal care visits <4 was
associated with unplanned deliveries before
ERCS (RR 1.71, 95% CI 1.04-2.80).
Community health education about benefits of
antenatal care should be encouraged.
History of preterm birth was one of
major risks for a subsequent preterm birth.”
The authors’ study and Roberts, et al’s
reported 1.5 and 4.1 times more risk of
unplanned deliveries before ERCS respec-
tively. Careful history review accompanying
with progesterone therapy, cervical length
determination, cervical cerclage, cervicovagi-
nal fibronectin measuring and close
surveillance could reduce morbidities.
Cigarette smoking was associated with
numerous adverse pregnancy outcomes such
as preterm birth, placental abruption and
spontaneous abortion.”' The authors could not
find any difference of unplanned deliveries in
smoking group (RR 1.90, 95% CI 0.47-7.61).
This is not the same as reported by Roberts,
et al. (RR 1.37, 95% CI 1.18-1.59). Loss of
statistical significance may result from a small
number of exposures in study population.
The strength of this study was population
selection method. History of prior cesarean
section was a single clear indication of given
intervention. High risk pregnancies anticipated
to have preterm birth, such as multifetal
preganancy and placenta previa, were
excluded. Furthermore, there was a policy that

every pregnant woman with history of prior
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cesarean section in the primary hospital
nearby should be referred to Prapokklao
Hospital. This reduced a population sampling
bias. However, there were few limitations due
to its retrospective study design. Environmen-
tal factors such as household smoking
behavior, diet, and socioeconomic status could
not be identified. Proposing a correlation
magnitude of specific prognostic factors may
be studies in the near future.

In conclusion unplanned deliveries in
pregnant women scheduled for ERCS beyond
39 weeks of gestation occurred about a half.
By using multivariate analysis, the number of
antenatal care visits <4 was considered to be
a prognostic factor related to unplanned

deliveries.
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